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background:  Plaque rupture underlies most myocardial infarctions and occurs when plaque structural stress (SS) exceeds material strength. Ex 
vivo studies suggest plaque subtype and composition affect SS, although determinants of SS in vivo remain unclear. Virtual histology intravascular 
ultrasound (VH-IVUS) can assess plaque geometry, composition and classification. We examined whether SS could be quantified in vivo from VH-IVUS 
and whether VH-derived plaque classification or composition influenced SS.
Methods:  VH-IVUS was performed prior to PCI in 53 patients. Computational analysis was performed on 4,429 frames, identifying 99,584 
individual plaque components. SS was calculated for each frame normalized to coronary pressure, and incorporated hemodynamic, geometrical and 
plaque component material data.
results:  VH-IVUS (3,674mm pullback) classified 49 thin-cap fibroatheromata (VHTCFA 83.1%), 6 thick cap-fibroatheromata (VHThCFA 10.2%) and 
4 other subtypes (6.8%). SS was higher in VHTCFA compared with VHThCFA (9.19 [7.45-11.62] vs. 7.63 [6.37-9.68] p=0.002) and other plaques 
(8.33 [7.03-10.76] p=0.024). Both total area/arc of calcification and necrotic core showed complex non-linear relationships with SS (figure).
conclusions:  Plaque subtype determines SS with highest values in VHTCFAs. Calcification increases SS, which then plateaus, while SS continues to 
rise with increasing necrotic core size. Calculating SS using VH-IVUS may help predict rupture in higher-risk plaques.
 
